The new mineral dravertite, ideally CuMg(SO 4 ) 2 , was found in sublimates of two active fumaroles at the Second scoria cone of the Northern Breakthrough of the Great Tolbachik Fissure Eruption, Tolbachik volcano, Kamchatka, Russia. In the Arsenatnaya fumarole, dravertite (holotype) is closely associated with dolerophanite, euchlorine, tenorite, hematite, langbeinite, steklite, fedotovite, wulffite, anhydrite and anglesite. In the Yadovitaya fumarole, it is associated with euchlorine, chalcocyanite, steklite, alumoklyuchevskite, piypite, parawulffite, cryptochalcite, dolerophanite, hematite, tenorite, vergasovaite, cupromolybdite, yaroshevskite and ziesite. Dravertite occurs as crude equant crystals up to 0.08 mm across forming compact clusters or spherulitic crusts up to 5 Â 5 cm 2 in area and up to 1-cm thick on basalt scoria. Dravertite is transparent in small grains and translucent in aggregates, with a vitreous lustre. It is light blue to colourless (Arsenatnaya) or light brown (Yadovitaya). The mineral is brittle, with Mohs' hardness ca. 3½. Cleavage is imperfect, the fracture is uneven. D calc = 3.508 g cm À3 (based on the empirical formula). 1 1 1) , 2.719(41) (À1 1 2), 2.637(100)(0 2 2), 2.430(68)(1 3 0) and 1.791(24)(0 4 2). The crystal structure, solved from single-crystal XRD data (R = 0.0591), contains chains of alternating edge-sharing octahedra centred by Cu 2þ and Mg. The CuO 6 octahedra show significant Jahn-Teller distortion while MgO 6 octahedra are much more regular. The octahedral chains are connected via isolated SO 4 tetrahedra to form a pseudo-framework. In terms of structure, dravertite can be considered as a monoclinically distorted, cation-ordered derivative of orthorhombic (Pnma) chalcocyanite CuSO 4 . The mineral is named in honour of the Russian mineralogist and geologist Petr Lyudovikovich Dravert (1879Dravert ( -1945.
Introduction
Synthetic simple anhydrous sulfates of medium-size bivalent cations with the general formula M 2þ SO 4 , where M = Mg, Mn, Fe, Co, Ni, Cu, Zn or Cd, are well-known (Rentzeperis & Soldatos, 1958; Coing-Boyat, 1961; Will, 1965; Samaras & Coing-Boyat, 1970; Wildner & Giester, 1988; Wildner, 1990; Burns & Hawthorne, 1993; Weil, 2007a,b) . However, from these compounds only, chalcocyanite CuSO 4 is found in nature. It was reported from deposits of hot fumaroles containing copper oxysalt mineralization at three active volcanoes: Vesuvius in Campania, Italy (type locality), Tolbachik in Kamchatka, Russia, and Izalco in El Salvador (Palache et al., 1951; Anthony et al., 2003) . At the same time, no information on natural or synthetic double anhydrous sulfates containing only the above-listed cations that would be ordered in a crystal structure is found in literature and databases. It came therefore as a surprise to find in fumarolic exhalations of the Tolbachik volcano a cation-ordered sulfate with the idealized formula CuMg (SO 4 ) 2 , structurally related to chalcocyanite. This new mineral is described in the present paper. It was named dravertite (Cyrillic: *раверт4т) in honour of the Russian mineralogist and geologist Petr
